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= (3.27 ± 0.18 ± 0.37)%. We also study the angular distributions in the Ds1(2536)
S decay and measure the ratio of D-and S-wave amplitudes. The S-wave dominates, with a partial width of ΓS/Γ total = 0.72 ± 0.05 ± 0.01.
D +
s → µ + ν µ To extract the Cabibbo-Kobayashi-Maskawa (CKM) matrix elements from the B 0 (s) mixing measurements one needs to know the decay constants f B (s) . Currently, they are taken from the lattice QCD calculations [1] . To check and potentially improve them, precise experimental measurements of the corresponding values in the charm sector, f D (s) , are necessary. The best decay for measuring f Ds is D + s → µ + ν µ . It proceeds via W -annihilation which is reliably described by the theory:
Here G F is the Fermi constant, M µ and M Ds are the corresponding masses, |V cs | is the element of the CKM-matrix. Due to the helicity conservation, the decay is highly suppressed for electrons. For τ 's, on the other hand, it involves additional neutrino(s) and is more difficult experimentally.
B(D + s → µ + ν µ ) measurement has recently been performed by CLEO-c [2] and BaBar [3] experiments. Here we shortly present the main preliminary results of the analysis of 548 fb −1 data sample collected by the Belle detector [4] at the KEKB collider [5] . The details can be found in Ref. [6] . We use the recoil full reconstruction method first introduced for semileptonic D decays [7] . D + s is tagged in the events of the type e + e − → D * + s D ±,0 K ±,0 X, where X denotes additional pions and up to one photon: X = kπ ± or X = ((k − 1)π ± )γ, k is chosen in the range 0 ≤ k ≤ 6 which contains almost all signal. The tag side DKX is fully reconstructed. For D mesons we use the modes D +,0 → K −,0 (S) nπ ±,0 with n = 1, 2, 3 (total branching fraction ≈ 25%). The spectra of masses recoiling against DKXγ system for the right and wrong sign combinations are shown in Figs. 1a and 1b, respectively. Fig. 1c shows recoil mass squared for the DKXγµ system in events with additionally reconstructed muon. The number of D + s → µ + ν µ decays in the peak at zero relative to the total number of tagged D + s 's from Fig. 1a allows to obtain the branching ratio B(D + s → µ + ν µ ). There is a possibility that one event can be reconstructed in a number of ways (n). In average, the event produces < n >≈ 2 entries to the left-hand side part of Fig. 1 . In such cases, each entry is added to the spectrum with the weight 1/n. For D + s → µ + ν µ events we impose veto on the presence of any other particles in the event, which usually leaves only one combinatorial reconstruction possibility. The reconstruction multiplicity n for Fig. 1a and the Monte Carlo (MC) signal shapes strongly depend on the number of particles in X = kπ ± or ((k − 1)π ± )γ. Therefore the calculation of B(D + s → µ + ν µ ) is performed in bins of k. There is a cross-talk between different bins, since the reconstructed number k rec may differ from the true number k true because particles can be lost or wrongly assigned. Therefore, the population of k true bins is determined from the overall fit using two-dimensional cross-talk deconvolution matrix obtained from MC. The final result is B(D + s → µ + ν µ ) = (6.44 ± 0.76 ± 0.52) · 10 −3 .
D s1 (2536) +
We also studied two decays of D s1 (2536) + meson [9] using 462 fb −1 of data. First, we observed for the first time the three-body decay
The ratio of branching fractions is measured to be B(
27 ± 0.18 ± 0.37)%. Second, we performed the partial wave analysis of the decay D s1 (2536) + → D * + K 0 S . According to Heavy Quark Effective Theory (HQET) this decay of a J P = 1 + , j = 3/2 state should proceed via a D-wave [10] . Due to possible mixing with its partner, 1 + , j = 1/2 state, which is believed to be D s1 (2460) + , an S-wave can appear. Since the D-wave is suppressed by small energy release in the reaction, an S-wave can be sizeable even for the small mixing. We have also measured the spin alignment of D s1 (2536) + . It is a first measurement of this kind for a P-wave meson produced in fragmentation. Contrary to the D * alignment, which was measured in several experiments [11] , the members of j = 3/2 doublet can be produced aligned according to HQET [12] . This effect is described by one parameter w 3/2 . Once it is measured, it allows to make definite predictions for the angular distributions of the remaining j = 3/2 meson decays.
The angular distribution in the decay chain
sin 2α sin 2γ cos β cos ξ .
Three angles α, β and γ are depicted in Fig. 2 . ρ 00 is the probability that the D s1 (2536) + helicity is zero. In conclusion, using events of the type e + e − → D * s D ±,0 K ±,0 X, D * s → D s γ, we obtain preliminary result B(D + s → µ + ν µ ) = (6.44 ± 0.76 ± 0.52) · 10 −3 , which is in good agreement with the PDG value of (6.1 ± 1.9) · 10 −3 [8] and also compatible with the recent results from BaBar (6.74 ± 1.09) · 10 −3 [3] and CLEO-c (5.94 ± 0.73) · 10 −3 [2] . The decay constant is measured to be f Ds = 275 ± 16 ± 12 MeV. We observe for the first time a new three-body decay D s1 (2536) + → D + π − K + , with B(D s1 (2536) + → D + π − K + )/B(D s1 (2536) + → D * + K 0 ) = (3.27 ± 0.18 ± 0.37)%. By making full partial wave analysis, we decompose the D-and S-waves in D s1 (2536) + → D * + K 0 S decay. Contrary to the HQET prediction, the S-wave dominates, with a partial width of Γ S /Γ total = 0.72 ± 0.05 ± 0.01. The probability that D s1 (2536) + with x P > 0.8 has zero helicity is found to be ρ 00 = 0.490 ± 0.012 ± 0.004, implying the value of Falk-Peskin parameter [12] , w 3/2 = (1 − 3 2 ρ 00 ) = 0.266 ± 0.018 ± 0.006.
